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Outline

e Preliminary look at b-tagging efficiency and light jet
rejection
Sept 2005, cone 0.7, no TruthIinfo accessed
Dec 2006, cone 0.7, accessing Truthinfo
March 2006, cone 0.4 reprocessed

e Using as reference the talks of:
L. Vacavant, Rome Workshop
J.B. deVivie, May 2005 b-tagging group
L.Vacavant, Feb 2006, pg15

e Comparison between LHSig and FabSV
e Adding now W* and Wgluon channels

Release 10.0.1
ATL-PHYS-COM-036
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Single Top at LHC

e All 3 contributing mechanisms in SM: Decay modes:
W-g (t-channel) W+t W* (s-channel) o W*: W* - t bbar = (I*Vb) bbar

. y o Wg: q’g 2 t q bbar = (I*Vb) q bbar
T Wt o Wit:bg > tW > (I'Vb) qg’ |

el
o

1 leptons + MET
+2> 2 jets
+1(2) b-tags

Common selection for all 3 single-top samples :

Channel o x BR(pb) o 1High pT Lepton + mET o o ]
- reduce non-W events T

W-g 54.2 o At least two high-p; jets )

W+t 17.8 - reduce W+jets events

w* 22 B 1

ttbar 246

Wbb 66.7 o Single-top ~22-26% e
W+jets 3,850 o ttbar~ 38%

o WQQ ~ 1.5% , W+njets < 1/1000

6/27/06 Simona Rolli - Tufts



Samples

e 65000 events from rome.004531/0.recov10.wt_pl mh.*
e 50000 events from rome.004540.recov10.s-chan.py
« 50000 events from rome.004511.recov10.w-gluon.py

* Objects accessed:
ConeTowerParticledJets (Cone 07)
BJetCollection (btagging was run only for cone 0.7 jets)
ConeO4TowerParticledJets (Cone 0.4)
BJetCollection - Btagging was rerun following the instructions
at:
ElectronCollection and METFinal
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Summary on b-tagging algs

* Historical » taggers:
IP2D: transverse impact parameter

IP3D: 2D+longitudinal
SV1, SV2: inclusive secondary vertex SV1+IP3D (we call it FabSV)

* New taggers:
Lifetime2D: transverse impact parameter

IhSig: secondary vertex + impact parameter (2D&3D)

e Tagging weights:
For each taggers discriminative variables are selected (iifetime taggers:

impact significances S=d,/o(d,)) and calibration functions are built:
= Track weight: likelihood ratio w,=P(S)/P,(S)
Jet weight: W= ZIn w/!
Generalization of the weight for various taggers, can be combined by

summing them up (IP3D + SV1).
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Wt channel

Selection of a specific topology
b ﬁ o Number of high-p; jets Njet) = 3
t.’ o Presence of a high-p; b-tagged jets
}.’ J -> Only **one** b-jet in W+t events
o Presence of a W-boson mass peak

- requires 60 < M(j,j) < 90 GeV/c?

dijet Invariant mass arter mass cut |

1 b-j et 30E
2 light jets P— =

Mean 67.69
RMS 33.23

PRI SV TSSO N SR N AN RARIY
60 80 100 120 140 160

32028 evts with 1 one P; ele (XRatio > 0.6) .
28582 evts with MET > 20 GeV eomomomomme
12175 evts with 1 and only 1 b-jet (Lhsig > 0.9, E; > 50, n < 2.5)

1566 evts with 2 jets (3 total) E; > 30, n<2.5

2.4% final acceptance (3% TDR)
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Wt: b-jet selection

From the Btag collection jets are selected using Truthinfo,
LHSIig and SV1

: . ST SingleTopbjet8 SingleTopbjet3
effective b-jet multiplicity - super efective jot multiliciy, Truh o el Entrles —— B738
Entries 8738 RMS. 0.5979
- wn o SingleTopbjet2
Mean  3.597 3 LH S lg nal s‘nlrlos 03;:13;
B o ean i
2500 RMS 1.43 E TInfO F RMS  0.3951
B 1" é_. 2000 E—
: E 1 " 1500 E—
2000— 1000
- SingleTopbjet3LH wok
- |LUP" ffective jet multiplicity, LH > 0.9 Entries 8738 M
L Mean 0.639 oF Aottt 0 ) . .
— E_ RMS 657 0.2 04 0.6 0.8 12 14 16 18
B ] un é_ o Al
ER08s ‘ mE IFantastic SV1 Weight | B
am ® | Mean 0.4195
B E LH S 1 E RMS 6.051
i = i g 10 E
1000 N wh
: et - SingleTopbjet3sv ‘“;—
B panet - S ! Entries 8738 | 2
E Mean 0.5911 =
5001~ E RMS __ 0.6247 £ 1 ; n
0 i 1 l Ll l Ll l Ll Ll I Ll l 1 l:. %:
0 2 4 6 8 10 12 14 wE
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Wt: btag Info

* Weights accessed from AQOD:
m_bjetwSV1[j] = (*newBJets)[j]->weightForTag(); (SV1+IP3D)
m_bjetwSV1[j] = (*newBJets)[j]->weightForTag("SV1"); Ll M g
m_bjetwlP2DJ[j] = (*newBJets)[j]->weightForTag("IP2D");
m_bjetwlP3DJ[j] = (*newBJets)[j]->weightForTag("IP3D");
e Various web pages/instructions suggest a cut at
Weight > 3.0 to select b-jets

. We tested various value of the cut , from 1 to 9 and compared
with [hSig.
D 1P3D Weight al et

= D IPAD Weght for bl (LSig > 08)
= [ ] poveiioiges Lsg<on
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B-tagging performance estimators

* b-jet efficiency ¢, as function of variable cut:

* Denominator:
= jets defined as b using MC truth with p> 50 GeV/c, |n|<2.5

+ Numerator:
= ditto + cut on a tagging weight

» lightjet rejection R ;= 1/ ¢

¢ R=100 means 1% mistag rate
¢ lightjets: u, d, s, g
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Wit: btag efficiencies

Efficiencies are calculated in the following way:
Denominator: number of jets matched with the b-parton

(Tinfo), with P> 50 GeV, n <2.5
Numerator: ditto with cut on weight/likelihood

IP2D Cut | EffIp2D | SVICut | EffSVI LHSig cut | Eff LHsig
1 0.600.63 |1 0.630.63 | 0.1 0.80 0.75
2 0.540.55 |2 0.590.59 | 0.2 0.76 0.72
3 0.490.48 |3 055057 [ 0.3 0.72 0.69
4 043041 |4 0.530.54 | 0.4 0.70 0.67
5 038035 |5 0.51051 |0.5 0.68 0.66
6 0.33028 |6 0.480.48 | 0.6 0.67 0.65
7 029021 |7 0.460.46 | 0.7 0.65 0.63
8 0.250.18 |8 043043 |08 0.63 0.61
9 021014 |9 0.410.40 | 0.9 60 0.57 D

6/27/06
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Light Jet rejection

Jlight-jet rejection R, =1/ ¢

¢ R=100 means 1% mistag rate
¢ lightjets:u,d, s, g

R, (¢, =50%) |R, (g, =60%)
IP2D 166 25

(158 -109) (55-57)
LHSig NA 33

(172-NA) (66-NA)
SV1 333 100

(505-325) (184-156)
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WH sample (L.V.)

ttbar sample (L.V.)

Wt Cone 0.4
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Rejections

Rejection Factor
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Wt: Efficiencies (P; and n)

. 6N
1Y Er N

Efficiencies are calculated in the following way:
Denominator: number of b-partons with P+ and n in given

interval;
Numerator: bjets matched with the b-parton (parton level info)
with P; and n in given interval and cut on weight/LHSig.

weight/likelihood
cut fixed

— 7 1E
B &
10" 10" )
Wt events, bjet cone 0.4 Wt events, bjet cone 0.7
Bl Fabsv E FabsV
0t W LHSig 02| W LHSig
- KN P2D 3 Km P2D
K P3D - KN P3D
1 " 1 s " 1 " 1
20 0 0 80 100 R R T . NP . -
PT 20 a0 oy 0 80 100
B Fbsv
3 W LHSig I Fabsv
s 1= KN P20 oy W LHSig
s - Wt events, bjet cone 0.4 B P3D K 11— . KJu 'P2D
sl : : Wt events, bjet cone 0.7 P30
- 0.8(—
0.6
0.6}
0.4}— I~
02| 0.4f—
1 0'2;
3 2 1 0 1 2 3
Eta
ol 1 ! 1
3 2 1 o 1 2 3 1 3
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s-channel

Selection criteria

g, w o Number of jets : N(jet) = 2
& Gaiend B o Presence of two high p; jets

o Presence of two central, high-p; b-tagged jets

2 b_] ets OnIy o Reconstruct M, within m,, £ 25 GeV/c?
o Window in H;
jet EX b jot | e B
i - | =E |
I 1st b-jet (black) Izzgj
FL 2nd b-et (red) ol
AN wE
S : One high pt ele (Et > 20) 40%
JeEBRBAt ) .
oL + one b-jet > 50 38%
: +one ele + 2 jets (1 tagged) 19%
+one more b-jet > 25 4%
1:__ 80;—
o_mso 100 150 200 250 300 350 400 450 500 ’°§—
14
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.1*.. ET \:\

:g, 1= m LHS g Ru vs b-tagging efficiency
. 0.8:_ W.*channel =:E§B I'; I b'jet cone 0.4
L b-jet cone 0.4 o
- B0’ B FabSVv
0.6 — —_ .
04— ._ﬂ\'/'_"r I B 1P2D
0zl 102 B P3D
oL ' zlo — 4|o - elo — slo — 1(IJO ' E
PT B
10
g L Bl FabSV u
5 1= KX LHSig i
& - W* channel KX 1P2D T T T e
08~  b-jetcone 0.4 W P3D 0 0.2 0.4 0.6 0.8 1
- L ey b-tag efficiency
o.e:_ M
0.4f—
oaf Highets E; bjet used for
| S Studies - small statistics
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Wg channel

q’ il —— =
q =2 |
- o || e

b Q— 500E

i |

Selection criteria 200;

o Number of jets : N(jet) = 2 ool
o Presence of a high-p; b-tagged jets (p,>40GeV/c)

wg evts '1ave 1 b-jet escaping the acceptance 0 50 100 150 200 250 300 350 400 450 S00

- requires **only** 1 b-tagged jet
o Presence of a high-p, forward jet One high pt ele 41%
= 1 jet with |n|>2.5 and p, 2 50GeV/c + one b-jet > 50 28%

o Reconstruct M, within +25 GeV/c? + 1 more jet > 30 6.7%
o Window in H,
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Wg channel

Bl FabSV
10° T ———— B LHSig Highets E; bjet used for
g [T YS Pragging STICEneY |y 1p2p Studies - small statistics
é - b-jet Cone 0.4 B |P3D § E woohame i
81 03 = & 0.8; bjet cone 0.4 = :gg
g L b i
B ME /r*”'/\\-»;.«—\/
102:_ °E“'z'o“‘4‘o“'s'o‘“sh"w.'m'
10 |
B ST =
: | | | | | | | I | | | I | | | | | | | I | oz%
0 02 04 06 0.8 1

b-tag efficiency
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Conclusions

-B-Tag studies on Wt, W-g, W* AOD samples:

6/27/06

* Preliminary tests on various b-tag algorithms, as out of the box on
Rome samples for single top were performed
* Reprocessing of data to obtain cone 0.4 bjets was done;
» Generally good agreement with previous studies (L.V.)
« LHSIg has slightly higher efficiency to select b-jets
(LHSig > 0.9) in the data but has a very poor rejection factor.

« SV1 has slightly lower efficiency, but much higher rejection factor.
* More studies will be done, on background especially.

« More testing with DC3 data, coordinating with Arnaud’s group.

* Internal note out (Wt): ATL-COM-PHYS-036
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Backup Slides
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B-tag efficiencies

Cross check of LHSig distribution using a

different tagger as Selector. | LH Signal for unmatching HEPG jet |

10° -

LHSIg distribution: B
IP2D > 3.0 (red) [
IP2D < 1.0 (black) v

10 —

SingleTopbjet2LH4

Entries 40414

Mean 0.2666
RMS P 0.258
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Wt: Rome selection (0.7)

* |In the BTagCollection a jet was selected if:
ET > 50 GeV, n < 2.5 SingleTopbistZ_|

. Entries 9768
. Mo Mean 0.4214
LHSig > 0.9
- - Ta0 -
af
: : T SingleTopbjet8 SingleTopbjet3 s0 -
effective b-jet multiplicity g PO super effective jet multiplicity, LH > 0.9
Entries 2139 Entries 2139 3
= r s
i Mean 3.525 L J_ Mean 0.6349 - E.
600 - RMS 1.383 I RMS  0.6303 .
[ i QEMMA l-—-l—-aj...l...l...l...l...
L © 02 04 06 08 12 14 16 18 2
500 '_ 800 |-
Rl ﬂ = NSO%L
ngle Top Wt production
o R ‘ =
300 [ s -
- £ 10— 1
o w L
400 |- L
08— ]
200 -
- 0_67— —
[ 200}~ 04— PT > 50 GeVic 3
100 L L
L OAZT |
i : ‘ o g T
0- oo b ey I3 paa el olllllllllllll || | AT T PT of the Jet
0 2 4 6 8 10 12 14 -6 -4 -2 0 2 4 6
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Performance (WH) 10.5.0

-
o
w

« WH sample _.

(m_H=120 GeV)

release 10.5.0 » ‘}"*\m“
Light quark rejection rates et "‘*«.M_
@ i

J.-B. de Vivie, V.Kostyukhin
A. Rozanov, L Vacavant

lhSig (a

IP2D | IP3D SV2+IP3D | | Lom o)

Rome Conditions | 130 (50) | 208 (72) | 672 (155) | 708 (153) | 100 (41)
109 (57) 325 (156)
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Performance (¢z) 10.0.1

» tt samples A
Release 10.0.1 .5102\

R,(e=50%) R,(e=60%)

(158) (55)
SV1+IP3D | 400 (505) 160 (184)
n
F. Hubaut, E. Monnier, P. Pralavorio, B. Resende, C. Zhu .§
_51"_9‘102
o
10
1
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IP2D weight
1.5

-
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150 | 60 | 70
b-tagging efficiency (%)

SV1 + IP3D weight
7 6 5 4 3 2
! I ! I ' I ' I I i I '

SV1+IP3D
‘N

e

50 | 60 | 70
b-tagging efficiency (%)




Performance (¢¢) 11.0.41

a 5
.1*. m. \\

IP2D weight

F. Hubaut, E. Monnier, P. Pralavorio, B. Resende, C. Zhu 3.5 3 2.5

T I T I T

Ut samples
Release 11.0.41
Rejection improved by

rejections
2
T HI\‘ T 1T

50 | 60 | 70
b-tagging efficiency (%)

SV1 + IP3D weight
3

e=50% | e=60% 0 fo
= SV1+IP3D
R. /13 /8 S0l
10%
Ruas /1680 | 90 /230 :
10;\0\\
"50 | 60 | 70 24
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